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Form PCT/IPE A/409 (cover sheet) (July 1998) 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



international application No. 

PCTVJP00/07313 



I. Basis of the report 



1. With regard to the elements of the international application:* 
[^Xj the international application as originally filed 

| | the description: 

pages 

pages 

pages 



. as originally filed 



filed with the demand 



. filed with the letter of 



□ 



the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

. as amended (together with any statement under Article 19 

. filed with the demand 



. filed with the letter of 



□ 



the drawings: 

pages 

pages 

pages 



, as originally filed 
, filed with the demand 



, filed with the letter of 



1 | the sequence listing part of the description: 

pages 

pages 

pages 



, as originally filed 



, filed with the demand 



. , filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

1 | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 
I 1 the language of publication of the international application (under Rule 48.3(b)). 

1 1 the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 



□ 
□ 
□ 
□ 
□ 

□ 
□ 



contained in the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readable form. 

The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 

The amendments have resulted in the cancellation of: 

the description, pages 

1 1 the claims. Nos. 

I I the drawings, sheets/fig 



^ I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
1 — 1 beyond the disclosure as filed, as indicated in the Supplemental Box (Ruie 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70. J 6 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 

Industrial applicability (IA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-9 



1-9 



1-9 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations 

None of the documents cited in the international search report describes a heat-resistant 
microporous film that is "a heat resistant microporous film which comprises a thermoplastic 
resin having a crystal melting point of 140 to 300°C, and has a layer structure formed in the 
direction of thickness, wherein the layer structure comprises: (A) a layer having only micropores 
which are voids within a spherulite and (B) a layer having micropores which are voids within a 
spherulite and micropores which are voids between spherulites," and this matter is not obvious to 
persons skilled in the art. 
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INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP00/07312 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 H03M 13/29 



According to International Patent Classification (IPC) or to both national classification and IPC 
B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 H03M 13/29, H04L 27/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho(Yl,Y2) 1926-1996 Toroku Jitsuyo Shinan Koho(U) 1994-2001 

Kbkai Jitsuyo Shinan Koho(U) 1971-2001 Jitsuyo Shinan TorokuKoho (Y2) 1996-2001 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No. 

A Q) JP, 8-88662, A (Fujitsu Limited), 1^13 
02 April, 1996 (02.04.96), 
abstract; Claims (Family: none) 

A @ JP, 10-303801, A (AT & T Corporation), 1-13 
13 November, 1998 (13.11.98), 
abstract 

& EP, 869623, A2 & CA, 2228714, A 

& CN, 1197337, A & MX, 9802518, Al 

A jp, n-215012, A (Koninklijke Philips Electronics NV) , 1-13 
w 06 August, 1999 (06.08.99) 

& EP, 917294, Al & FR, 2771228, Al 



Further documents are listed in the continuation of Box C. Q See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

W L" document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

**O w document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



T* later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"V document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

**&** document member of the same patent family 



Date of the actual completion of the international search 
16 January, 2001 (16.01.01) 


Date of mailing of the international search report 
23 January, 2001 (23.01.01) 
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Facsimile No. 


Authorized officer 
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(57) Abstract: A turbo-encoder (1) which apply 
turbo-encoding to 2 bits in lower positions of transmission 
data to output 2-bit information bits and 2-bit redundant 
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operation for making uniform error correction capabilities 
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2©t*^*^y^fc.fc5tt#J^ffl>JK:S'2v>T, t> £ fcHlf * tf y h&mfe-fZM 

\ confer vzf t Mw^mm^&rt z>ttiv>^ v h&mmfe-fz^biz*. 9. 

15 fc^timt'y h5rli^i-sm2 0*ij^:^v i 2/7 p <t. Sr^tfwi:2r#!»^-#-S B 
20 o^<03SgBtwA»a»3ffi«*&te*>oTW: r y — Ky n^e-^-i-t ^— 7j?^F^-t 
25 ElSOffi^^lft^ 
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■5, finite:, $8HMt, tg^^—jj*^^. 

#«*>«fifc*;j*-*-E-t?&0 % SB IE (b) ^«^ol^/££^i-|g-e$>5o *H 
$111 (a) 0>flF-S*fc*5l^T\ lttHOfTE^t L-C^— #^-9-Sr 
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—Jy. JglHI (a) ©fi^lCJi^T, 1 1 ttgfSft-ig- : Ley 
5 m^r: v 0 , v„ w 0 , w^fBMa) ^e>*J-«C*SitS:3f ffi-T5SB 1 <9 , 

1 2:teJ:lM 6 ttiralMrc&O . 1 3*5ctt^l 4tt>r^^y^<-eS>t). 15li 
^mm^r: Ley (^xE^SfSfS ^ = v 0 , v„ w 0 , w^tSS) ti*t>tt$d£3Ll£ 

zw-tu-rzm 2 oa-^-sg-cfc 0,17 tt^v >^ y 9,18 lass 2 com 

10 T'&O. 19liLcy : v : -, w a — KtBMS) ^^J^LTTn 

^S(75^iif^5:llI®;c:g-5^-C®m{cmPJi-5o fciitf, DMT (Discrete 
MultiTone) SEanW^^SrJBV^-C. t*— *ilfi SrtT 5 ^HUSKt^ v^/Wif! 

ff?ADSL (Asymmetric Digital Subscriber Line) SMt^T^ io<ttFHDS 
L (high-bit-rate Digital Subscriber Line) alfa^^^r x D S L ififS^a^jd* 
fc5o fc*5. wO^FS:!*, ANS I©T1. 4 1 3 ^KSi^-CSM: StL-CV^S. 

20 {t^g££!^5 - t b~t% 0 

fc^x, inrn^-e^. iHfs^— ^7^1/7^/^^ = ^ h °— ^ (m 

MUX/SYNC CONTROL fcltBMi) 4 lfc-CMrtbU SftfcSlflJ v"— * \ZM 

ttt'f y^y/yv'^f xy^ (CRC : Cyclic redundancy check Id 

25 *SM5) 4 2, 4 3lCTaft0#ffifll = — KSrttJ&flU £<blc, 7* !7— K^7 — = 
l^~>3>- (SCRAM&FEC IC*@^) 4 4, 4 5 tCTF E Cffi = — KO#in*3«fC5^ 
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4 9lCl5S"ei-H2o«)g!»iiS>l>, — ott^f y (INTERLEAVE) 4 6 
^tl.S'f >^ y — ^ y ^ 7 (Interleaved Data Buffer) H3§-C&> 

5 9, ■t5-^^!;-y4 6S:t4^77-^l , T-^y77 (Fast 
Data Buffer) SS&T-fc 9 „ fc£ x.tf. -fv^!) — ^SSrff 5 >T y — ^ K 

^<0&, 2^7*— h ^ (RATE-C0NVERT0R KffiMS) 4 7, 4 

8 h hftkS&fTVX h — yV^V (TONE ORDERRING l^ffl 

^ (CONSTELLATION AND GAIN SCALLNG Kf@ Mi ) 5 0l:t^^^^- fa ^7*— 
^^ffr&L, i^i^jl^— y 3=-^^^ (IFFT : Inverse Fast Fourier transform \Z. 
*BMf) 5 1 KlTiSil&iS:? — y 3i|glfeS:fT 5. 
15 *^ , ^ 7" s> h 9 ^ ^ / > y 7" y ^ T ( INPUT PARALLEL/ SERIAL 
BUFFER KHSiS) 5 2 l^T7 - y x^M©^7 WUf-^ ^ 7^f-^ 
^.U, 7fn ^^n-tr y S^^/t^w v 5 *^ — T"7-o ^ = — ^ (ANALOG 
PROCESSING AND DAC l£*B^) 5 3 idTT^ ^^yuSt»SrT-T"cr ^«^»-X«U. 

yisls? n^-T^v^/V^ * (HI^iD ANALOG PROCESSING AND ADC 

»c*ai5) i4ii:t7^/^yy^«!!iiiiffs, T-t-*rEM&f>r 

25 JS^Wktf&SSrfr 5o 
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/;<=7 l/^y -7 r (INPUT SERIAL / PARALLEL BUFFER \Z.^^) 1 4 3 (CXv^il 

— y (FFT : Fast Fourier transform tffiS) 14 4 l^XMyM? — V ^ 

&&S:?tV\ ^©t, MftK>^Wa7>ff (FEQ t-fBMO 1 4 5 ^TJliS 

U — i/m =1 — y / 7 4 >- * tr— V ls<f (CONSTELLATION DECODER AND GAIN 
SCALLNG lC*gM5) 14 6*5«ttJ ! h — > ^— ^ y >- ? (TONE ORDERRING (Cfg M§ ) 1 
4 7 ^TfTfci-LS^-g^!! (ftjE:S[^«fe) h — ^y v^'&LMfC 9. 

10 ">y 77br-^i:'H^5„ h=x>v<— $ (RATE-C0NVERT0R 

^) 148, 1 4 9lCj;5U-h3 hM. 7^ ^ y — zf (DE INTERLEAVE 

1 5 0(Ci5f'f>^y-7'^I > Zr*V — K^^ — = V* ->a > 
(DESCRAM&FEC fC*g^) 15 1, 1 5 2[:J:5FE C#LS:fc«fcU ! 7 ? ;* ^ 7 iszftv 
AkS, ^iW^y -y^yyy^yy^fxy^ (cyclic redundancy check 

15 td*g^) 1 5 3, 1 5 4 tCj:^j^lHl7LS^^C0*aS^^Tt?ix. 

T'Uy^^/i/y^ayhn — yu (MUX/SYNC CONTROL fc+g^) 1 5 Sfrh Sff^— 

Wffit LTV^„ 

&*3, _L3B<D«fc 5 l£flta£$;ft3iIft3£iKK::l8V'»-CH\ JglB! (a) K^i-flf* 
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ov^f&wi-s.guigtt.-^vu^-r y T^aia^j^it-s y— (U) 
#jso 4 try l--— >-3 ^twja^prtB3teiRF#*o«^ ( (b) #fB) 

5 (QAM : Quadrature Amplitude Modulation) Ht, 7t 1 

Lx^-^^-fk^^fTt-s^^^^^^'?. ^4 in (b) ^^r-TJ;5^> T 

ttfc:^5£, 31 5 HI (a) iU^PSK (Phase Shift Keying) j7&<D{B-%-&M 
ft'fc^ (b) 2* i 6 QAM^5£<7)fI^,&IHg-efc9 „ ( c ) ri* 6 4 Q AM* 

is 3:a>ff-3\&e«-e*>5 0 

ttbofin?fc5«^, Sltfld-eri, $WUj£KJ: 9lf$gt> h^J (5£{f 

(j£5H (a) (b) (c) ^4S3) td*5V>-Ct. SftfH§-j£lc*t>ia^ 

4^o7ffi2tf S 'has v (o, o) (o, i) (i, o) (i, i) -cfcsrt 
25 «TEt6^jSrt>o^— TK^-^SrHlfiU, Sf&{BlT?«C*>J^^fr5. 
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mPlfe&frjm&LbVtCo fcfcru tiMR^ h&yiJu,, u 4 , u 5 , u s {co^-rfi, 

w 2 , w 3 iZ.ttfo~t'Z> 0 

it*nm-tz> / m4m (b) ^f]^t:ot>T^to 0 is 6 

Ett. ^— 0(gK«fi£Sr^-rS"C*>5„ 2B6iaic:fe^-c\ 2 l fifg l 
^-#ffSim H^C* tff^^lJfCtg^i-SSIft^— * : u lk , u a i (k 

nmm&m-t) . m 1 ©??#«i«atti*ii^^bS2 1 o^sicj; •? Htfis^ft^ 

20 iajfAaaSrSb^WKill^Sr. tis-ct 5 J: 5tc*S. 

offM, **#^-£§;L ;6*ib 2 hOi^if t"— ^ : u„ u 2 t 2 fc*;/ h<^% 
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JlZtitcgim^—? : u b ~ £"CM\ -ttu^iDSOSTiESE^asmjfcSfeaO, ^7 

v 1 =u,+ u a (3) 

v o=u 2 (4) 

10 w,= u 2 + u ,+ u a 4- u b (5) 

w 0 =u 2 +u, (6) 

>2 tic j: u , -^/u^-^-^y T^f^^/Bv^calff ^ 

■3*1 i: =w<-5?3 ^2 ir^ril^^Sffiei Lfc^ rtL^Pl^-f. fctx.Wf, 

^itt, 1 6 QAM;fr5S;£:— Mt UTIftKSrtTofcas, CLtU-PSb-f, ^^fiH 
oaaW^S; (2 5 6QAMf) fc/Bv^fc^g-fcisv^fc, PEJog&^^Wa r. £ 

o#*(c mim (b) ^^i-m^-*^i&f^{co^Tmigt-So ^usso 

25 .lifli, #4£ii:£&IB&1I (QAM) i: L-"C> fcirtll 16QAMK5:I 
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it), ic^^t^-^^^i-^ 0 fc*?U gffft-51-Lcy : V 0 , V„ V 2 , V„ 

5 w 0 , w It w 2 , w 3 -hu ^ti^timnzmmw(Dthjj Vo , v„ v 2 , v „ w 0 , w „ 

£i\ §flMLc y : V 0 , V„ W 0 , W, Sr^ttlfcofc* — T$Q&-&Xt±* £ 
i\ HW§5l lis, ^ixibOgftm^-^bfi^^tL-S^Mt'^ h i u 
u 2k ' (DZmJZ&tt ■■ L (u u ') , L (u 21t ~) *3faii-« (ktt^Sr* 

flWS-f-S (MA P 7VU=/ y X-k : Maximum A-Ppsteriori) 2\B§V^ £>*L3 rii: 
##V^ fcfc^tf, K^©t'^ t* / «^^V^5 wi t LTt iv\ 

^C0£#, *«fcfc£Jfc:L (u lk ~) , L (u 2k ') «t % £*T<Z> «fc 5 £ 

L (u 1k ')=L cy +La(u 1k )+Le(u 1k ) 

= Ln ( 7 ) 

Pr(u 1k '=0|{Lcy}) 

15 



L(u 2k ")=L cy +La(u 2k )+Le(u 2k ) 

t Pr(u 2k - 1l{Lcy}) 

=Ln ..... ( 8 ) 

Pr(u 2k -0|{Lcy|) 
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&3b\ ^JfeOT&teKSJ^T, Le (u lk ) , Le (u 2k ) tt^SfUif 
La (u lk ) , La (u 2k ) fit 1 offiWflSffir nxhZ>mffimm&m U P r (u lk 
' = 1 I (Ley) ) It ^mm^r<D±^l: {Ley} ^Stt&o fc#tAlT-#i 

y k : u lk ' a* i T-frzm'&mm&mi^ p r (u lk ~ = o i {l 

5 c y } ) liu lk ' frOX-1bZ>W&mm&mL. P r (u 2k ' = 1 I {Ley}) ft. 
gftff-^-tD^^iJ : {Ley} SrS»t^ofc^fli-C«|^$ix5*f|^flJ«try h : 
u 2k ' as 1 -C*>5*:|£S«&SU P r (u 2k ' = 0| {Ley} ) ttu a 'iS0T 
&53P&5fc3S£:£i- 0 -J-fefe*,, (7) (8) ^-Cfi, u 2k ' ^ 0 T*$> 

tt-tz u 2k ' as i X'&zmmt. u lk ' ?jsoT?&ssfc*jc*t~f-5 u Ik " a* 1 -c*>s 

1 5tc*j-t-5^«5fSr«lSr|fttii-5 0 : Le (u lk ) , Le (u a ) J3\ _h 

12 (7) (8) ^{CS^VNT, WT^«t5{^-r- <bz)3r-#So 

Le (u lk ) =L (u lk ') -Ley-La (u lk ) ••• (9) 

15 Le (u 2k ) =L (u 2k ~) -Ley — La (u 2k ) -•• (10) 

TcfcL, 1 lHIBo^S■§■ti*5l^-Ctt. *:S^rfl^«as*ae>P,J^TV^>fcv^fca^> % La (u 
i k ) =0, La (u a ) =0"Cfc-5o 

Oftc, -T^^ y-x<Cl 3*5.fctfl 4fl± 1 SfSfTg-L c y £*MBti|# : L e 

(u lk ) , Le (u a ) \^\^xm^<Dm.-<mx^no 0 ^lt, m 2 com-^is 1 

7t*PSutf $ft : La (u lfc ) , La (u 2k ) ^S<JV^"C. *J"gc;fcS*t : L (u lk ') , 
L (u a ') ?rS{iii-5o ^<7>m. 3m3F*16-ett, £a)M§l 2£[rMSK:, (9) 
(10) 3:^V^T, H-Uft n : L e (u Ik ), Le (u*) SrfffitS, ^©i: 

7UlTM^#;t^fc^1f$gl3, *HfttS«: La (u lk ) , 
25 La (u 2k ) t It, wifZmi <Dm^-^l 1 fC7-f— K^y^ £*l5o 
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£r#Wfc:i^5fc» fcHBd&SJtas « L (u lk ') >o" -e&ft 

tf* u Ik ' £ 1 £¥JJ£U "L (u Ik ~) ^0" "C?*>fttf. u ik ' £0 <b#j^U 
5 EJ«{c: % *NBc;fcSJ4;as "L (u 2k ') >0" T*£>ftfi\ u 2k ' £■ 1 tm£ U "L 
(u 2k ') ^ 0" -C*fcftte\ u a '5:0iflft^ &:Jb\ |p]B5{c:Sfrt-5Smf£ 
^-Lcy : V 2 , V 3 , W 2 , WjICO^TIi, M 2 O^J^fi 1 9 «:JB^TfiM9j^ £ ft 

McfcfLTBtfiJ^SrfT? ? — ^m^i, ^ f t ft i - » 1 5 ^ <7D <Z) f s/ h 

nmmt. fern kisi&v ^mm.-T^>ztt^mt^^ 0 
15 v^-ctt, ^^/u^ffi-coaaofTESTfTpR-s^-^- (y — Kyn^y) 

So 
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25 ^€<D&m\z.£tit£. &&£4t<D^m&fr3bZ%:mm^-<7>TGL2 try Mc*tb 
-c4M*J^«:?tv\ gft ft -^Jc::fc it 3 <£> ft& <d f y h^^j-L-CM^^tf 5 cfcfc 
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20 

2 bfy M-atL-C8#U;££:fTV\ Sit ft -5§-fc;fctt 5^ k'y M£*frL-CfiI¥iJ 

5. 
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&.±(D£?[Z^ *5SW»Cd>A»5iifS3Slltt, DMT (Discrete Multi Tone) ^ 
Il^T^OFDM (Orthogonal Frequency Division Multiplex) ^^H^^^r 

&<&M&7 t <{ i?<?;\«mm$:ft 5 AD S L iifff^SC*? «t t^HD S LafiflMrsWOx 
5 D S LiSff^"^:(c:jg tf^So 
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if * <d m m 
i. n'otriEn^rt l-c. ^-^n^-^mm-t^mmmm^^^x. 

£5>fc. Iff* try h bn2<D7t&\?<y h <b£#3£±SU -tOttmife*^. Huism 
20 $rit$t5l2©^t^ 

£Hi 5 c t &&m. t -r « afflrs£«. 
2s turn* ft 5 y** v — zf&m^&zmz-. 
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- kTzm&nffimfg i nicies <Dint ^tt„ 

5 ^ -r sit ^co^iam i Jii'fesgc^itffigi^o 
<Dn-?§rik%±gk * &m -r 5 ii<t =gg ^ r , 

iSCTtefj' Mu^LT^- a#RF#fl:«:?T5 - tfcJ: 9. lWiam^^jS: Cfctff 
y -yaifto^ty KSr*ii^#-fkLfc^ 2 OMSK'S' ht, ^tU^i" 

20 

tSflBtt 2 <D7Z&* y Mc^u-c^-r y — zf^m^n 0 y— T'^S 



• 



% 
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6. y — \*vu*r^iim-t*—tfn-%rb&mm-rzztkv. y-Kyn^^ 



« try hi:, SfrSEffif« t' y h Sraii^^^-ft LfcSg 1 <D7ZM tfy h £ % V 
—•7*&m&<Dtif&\?ry h&*j&*^^fcLfcS&2 05EfifcT 3 ' hi:. ^tfi^-rs* 

20 fl^g. 



5 



% 
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SSrfr 5 Sg 1 ©Ifft i , 
MlSJg l <£>m-§-^!£ iI2 oifftC «fc 5«c^S:^lHHBc»ci>yt o xm t> 

mm-r s is i ojpj i , 

10. ^{RiJ^y — KVn^y^fi^- ^-^i LTV ^5 ^—4? 

y - KV n^y^f fs ; i ^ i t5f|*0©il 9 

^fc*5ltS-tOflfc<OlTs' hi, ^^{k^i L-CttJ^-TS^m^^s/^i, 
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fc> o T# 9 51 L H?t^ . fu 1231 2 ©If * ^ :x zf\z £ 5 ^ffl^J v n t % 
10 Sr-g-tfw Sr#m^-r5ilfS^S 0 



% 
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(l9)H;*ffl*Sfr/r CJ P) 



02) & m & & $g (a) 



^¥5-327787 

(43):&|§ B 5 fp(1993)12J3 10 B 



csointa* msQmn frftmm&st f i mmm^mm 

H 0 4 L 27/00 

HO 3M 13/12 7259-5 J 

H 0 4 L 27/34 





9297 -5 K 
9297— 5 K 

1 


HO 4L 


27/ 00 B 
E 

S*^coSScl9(± 14 H) Sl&KI^ < 


(2i)&Bi#^ 


#IB¥4-219763 


(TOtMBA 


592172367 










(22)m®B 


^4^0992)7^270 












GENERAL INSTRUMENT 


(31)«jte*±«#*§ 


7 3 6 7 3 8 




CORPORAT ION 


(32)gftB 


1991^7^268 






(33)S5fc«tt$g@ 


(US) 




n, y<>T^ , J - • a— K2200 






(72)«i£# 


^— • x 7 ^ - 9 








T * »J 'J 7 ^-TWjiV^- 








9X^ 7 • 5>f- • n- K3470 






(74)R3A 













(54) h uy^fiWYbQAMtffifflLfc*** & 9 9 iH3;&j*is «fc rf Sttt 



(57) [£»] (^jEW) 

>#;kb— ?9F^ft:*l/2 0M^U^«F^{b7Jl/ 
:*iJXi>TrtMW^{tLQP SK^^fg^^T^c £ 

•fey hrt'>>*;i/jiSo i o£^>/tf;uK*@iii2-tf3o s 
-^>3>^«)«^&*ff#fr»£«l*fi«-rs. £<£>;< 



7p 



IE 



! * 



T 



cM i 



Vt 



t-t 



it 



-1- 



1 

Ntf y h(DQAM3>XfU- v 3 >/^ — ^Ertl 

2 tfy h©«F^B«:fflaB4o©-y-y-fe5/ h co-en 

it»&*W**{b7 JH* U XATfflltS C t (C J: o Tmf 
E^>3flJU£«#{bU mifS=i>X7 : -U-'>3 >/\'^- 

95E2 fcfy hW^B&fl9IB'>>3R;Koao©tf^ 
(C^«UT, ffiEW^BK^T^SSnsi^iiiy h 
(c$*nsN/4«©-»3p;U/Sco i ^^mrlE^Oc^tf 

[§if^ 2 ] WE 2 fcf y h O^^S^fl9E«WM» 
4 ] ffiE»a*W**fbRBa* H/'J^fff 

ftjj^u XA§«fflts u t*»a trs, «*3H3 

E*©*S. 

-T** MJ y U a^BJESOOfcf* NT 

/W h£Jfft-r*&B£:, 

^^{fc:^ i / 2 cd 2 jt«a*w^ &«-&-r s 7;Prf u x 

ATjfuE.* h'Jy^SftffllT, 89ESS1 fcfy h£fi7c 
T^^B<h, 

WEf5**nfc«F#BK:*;SLT, ME*fMt*RjeA 



(2) «N»¥ 5-327787 

2 

fl&Eaft snfcM-r h£«7c£nfcau try h^^i 

ummei zziz. tgoinEf^br^uxA 
#;i/ftfi«W*«B£, 

5E«<Z>3ErJS. 

8 J QAM^ffi \Zt4 S^l^-* £^ 

mmm i tf y h ^^F^fb^ 1/202 ii^^^br 

Jl^UXATW^fbLT, Ntfy N COQ AMZi U 
— is a — >©itX-fey hT&^T-^n^nirEn 

$tr4^©-tfX-fe2/ h£>i^£/£«"f£>2 fcfy h<z>?f-ff 

WE 2 fcfy bW^B£mlES'>#;l'<BS9<0bfy h<h^ 
l^ftlT, irEW^B{cJ:^TS»^n*lfX-fev/ h 

t*$*nSN/4ffl<Z)-»3pJUjg<Z) 1 ^SrffifEaOOtf 
y h^cfc^TfflE^V^^ffiHS^S^ISaHR^fiW 

ffi«KTej2ITSfc»{cmE*3iHfttCct^T«2l«eS: 

HB«« 1 0 ] iNIE&#B3WnE£HHfta*Tffi 

MEaootfy h*tB9E*WBB»©«±ffity h^dt 
mrE^>X5 : 'l/-v3>n^->cr)^:#^^^-r 

1 1 ] iWEflF*tfb#gW hUU X^^fbT 

b i o <m^ftawcE«w>&«. 

©1^&»»JL, (N-2) VyVmftifitfo 

El^co-thX-try hrtcDff^^^TNe^ KcDQA 

50 TSiaWh«Jy^*jfftU (N-2) tfy h 



-2- 



3 

&$t<D (n-2) tfy Ko^^jiz-^swrs^a 

ft* i / 2 co 2 «fta*w#«:fi^r 5 yjizfv x 
■A\zmm* mj ^^ftfflit, si try htrSTc-r* 

Stc<* n&» i tf y k ^nmtm 1/202 m&&&& 

flttEfl^^tlfcW^HtjESlxT, ffirE^SO) (N- 
2) fcfy hCDIty^JI/— 1 -D&miRfttWLt.* 

££££#^<h-r£, »*B1 2E*<0SB. 
[§S#JS14] ffiESXU^&a*, 3>X^U— >a 

h8!WIHR£S^fl:U HJE*fl=##ftS^fl9E3?»J©^ 

[»*^ 1 5 3 HtrEa^^a*^ rw^tju^u x 

«r» «*3S1 2fcl>L 1 4©t^nj&^CE«© 

^ffl ^r Mfsm^ zm^Tznumnm^ £ j& 0 , 

1 2ft^L 1 5 <ZH*r*njWCE*©SB. 

1 7 ] WEa^T^u XA^e^ tf 
rfUXA^e»«SC<h&1#»i:-rs, SS*Bl2&i>l, 
1 6©t^n3&^cEttO»*gffl^KB. 

8] mffg'>>^J^0ITIE7 7 ;i'=fUXA 
^■j-F-yDt>f^^§:^1fifc^, fit 
*3S 1 6 l 7 E«©1SS#SH. 

9] fl9E««»^HDTV«jiliK«^T 
**£<!:£«f» B*S12^L18©t^ti 
#>ICfitt0»|gtt^gB. 

[0 0 0 1 3 

(QAM) ICSIL, SSlCffKfcL QAMfci£ 
[0 0 0 23 



(3) - 3 2 7 7 8 7 

fr^-r s^i^-^te, vHF-^UHF(DJfe±iifffflr 

70 [0 0 0 33 7tP^MTf^ ^^^x-^seis 
-$>£*gjrr*. -»«tcttB3flii|BXW (QAM) £ 

rait, *jffl^ffi^ffi«a<o#«iiii*iTejiir^sx 

— ^ifeifcArrS. QAMHP AMCO— £-fcf 

[0 0 0 43 /WX««XsB0>»&. #f§ ^tifejix> 
^;i/{c<torft£sns«"iBu^*Jf ^^^r* 

tc-3, -1, 1, ^^xsz(Diy>^)vm<m^mT 
[00053 — fciifi vx^Atc^jL^n^eg 

ffi->7N* — T>^ (QPSK) fc£<B*Hfl#SM:, J: 

jo <*4$ni»$nTt^. qpskto, qamj;o 

QPSKyXrATW§3>Xfl/->'3>/^- 

itg<A4{@<7>>>^;i/L;^£&^o LfcdbT, 4ffl<Z> 
'»3R;UttR<0|iIDtCi%*IBIHrBeBSnS, 
[0 0 0 6 3 QPSK^Pte, ««SJIBtt£SfcraJBr 

tt^ti^ffl^^wifisnss/x-rAfciiuri^. — 

^«HBsns^x^Arw?iir&^o bfcjSbt, qp 
40 sKtt«SffiS^x^AJc*5^r^jBSUfc^sctLrffi 
ffl^nta — QAMtt»±45<ttfy— y;us^x 

^{bQ p s K*pg$3iS"r*««iiiKtt-rrtcr€rr43 

[0 0 0 73 M/UX^ttl (T CM) tt, #«ftf 

*-&fe-&fca*ibr5£jgur€rfe. cnii, qamo 
r^^^ro^fbb^^v^u^j^picit^r, 

50 n^^-CtS. TCM^^S7Lfi#2 it*IHS:, K 



5 

^xfiffbt^o csbfc^jtti, ffiira«»*fc:*rr* 

WtCJtB!LT3-6dBiB«e)S^i:*«T€rS. CCDJ:^ 

#©hu-uxHic«t<iHfc«i8aet (hi/ux) infect 

■fey htcJ:S*2Ji«SIB*T?lta-rs'c<!:T?d5S. h 
k U X)?tftQ P S KXII«:IISt"Sfc*©a 

Ufc3>^>hH QAM£jrfiB£"r5cfc'5fc«S 

[o o o 8] thtitffimoimjjtffflmzti. v^i&m 

[0 0 0 9] BU**5cfctJffflr«^S(Pa$nT*30, ti^^r 

:r-f y^JHSA^S. EElBHDTVm^SreiSTS^ 
X^Ate* SS>1 5-2 0*#tfy h (Mbps) gfi[ 
G^-^U—K 5-6MHziS©fiW»« 
fflfl/t'y 3 >^SSl^ (NTSC) ^SttCJ: 

^gM^MW^^UTl^o «r««<Z)ffil»tt, H 
DTV(S-5fttKfiF<0 6 MHz 7='l'fcf3 L **;l'£ttJfl"r* 
U dOfift©NTS Cttigft^^Lfcfcmtffcfc 

[0 0 10] HDTV©»HPT*«JZii5t^-^(i*tt 



(4) M¥5- 3 2 7 7 8 7 

6 

fittttl*jMiTv>*. 2 4HS|yj(C»D£ 1 hf^ 

h*«i:l/T 1 5Mb p sTjgfrf ^XxA©*^ 
tfy (BER) tt, 10 12 fflcoeailfyh 

[0 0 11] ^-^MMS^Kftti. #f»J#tfc (divide 
and concur ) fCcfc^raiS/SftfeTS^SlBW^fba)^ 

t-KOSTIE ry-K-yn;E>j «HfC 
20 HDTVf- ^ilff KB^JcSfl^x — 37 1/— h« 

Att/£<fiIfflT3££*n?€f, ftttG>Si62l#<BJS«III 

[0012] z z\zmfflumtenn<ttt<Di&wte. 

G. C. /7^-/7 • ~>'^-y, J. B. ^r>T>*S ^ 
-f 37 ^ilft 0 ITIE^^fb J (1981?) (G. C. 
Clark, Jr. and J.B. Cain, "Error-Correction Coding 
30 for Digital Communications", Plenum Press, New Yor 
k,1981 ) , &J:t£S. > J >, D. J. 3XrU • 

rmvmmnmt : s«<t«sfflj d 9 8 3 

^f) (S. Lin and D.J. Costel lo, Jr., "Error Contro 
I Coding: Fundamentals and Applications", Prentice 
-Hall, Engl ewood Cliffs, New Jersey, 1983 ) \Z&Z> 

i^cut^ i e EB^mmm i t - 2 8 #m 1^55 

-6 71 (1 9 8 2*1^) COG. V>tt—iy&W 
t^)U7is^)V/&ttm^\z±Zfcm&n^{£i (G. u 
40 ngerboeck, "Channel Coding with Mul t i I eve I /Phase S 

ignals", IEEE Transactions on Information Theory , 
Vol. IT-28, No. 1. pp. 55-67, January 1982 ) , X 

EEEjjff $615 ^2 5t^2^5-21I ( 1 9 8 7^ 

2m (DC. OyJf-^yfm rjCfifg^-fey hfcfflu 

^StSWj (G. Ungerboeck, "Trellis-Coded Modulati 
on with Redundunt Signal Sets — Part I: Introduct 
ion, — Part II: State of the Art", IEEE Communica 
tions Magazine , Vol. 25, No. 2, pp. 5-21, February 
50 1987 ) , j-S^tfWggj&^W-r^ I EEE^1I$I 



7 

T - 3 3 mm 2^ 1 7 7 - 1 9 51 (1 9 8 7^3^) 
(DA. R. zi—)V?—rt>2* N. J. A. 7D->^ 
W r»^ < t*J**(CStJ<»Tb^M^ , J^«F^J (A.R. 
Caulderbank and N.J. A. Sloane, "New Trellis Codes 
Basedon Lattices and Cosets", IEEE Transactions o 
n Information Theory , Vol.lT-33, No. 2, pp. 177-19 
5, March 1987 ) Ti¥«t;:fiM&SnT^£. fc:^ \L7 )\> 
JUXAl:^^ttt v IEEE(D6«S 6 liS3^ 
(1 9 7 3¥3^) ODG. D. 7;*- — z- • >?ar7i 
rtf^ e7il/i'JXAj (CD. Forney, Jr., "The Vit 10 
erbi Algorithm", Proceedings of the IEEE , Vol. 6 
1, No. 3, March1973) lcK9J;**VC<^*. U — K~V 

T£ (Clark, Jr. et al) , *3j;rPJ>£ (Lin et al 
) (BE^TWaSftT^*. 
[0 0 13] 

fcttlWJt.CSNR) K:A:#<tt#TS. *5flf^iSN 
Rj&*fi^<fc€rK:ttffijO*cfc<, KO**<«<j5:0, S'Jcd^ 20 
^iSNR*til^<!:#t:ttffi^ct<fe5. ^SO, £J@ 

(DmmitlZte, |g£SNRiSHtcJ:^T»fe*#i*Ka* 

[0014] #««mwsk, m^Kfraite^-^x 

[0 0 15] #589iW:. ±E(0fiJj&£J#oatB5';*7 L A 
[0 0 16] 

mm&m&~?*rz&<D¥m ^mmz^x. qam 40 

n-t , 7h«QAMa>XrU-y3>A^-> 

>X^U—>-3 >/i*— ><0N/4<^>>2p;^J&£<g■ 
t^ 4o©^t7 h^^en^ntc, a&£2i?yha) 



^r^ 5 ! 1 5-327787 

IT, *«HS*4«t5. SOt0hf*Mi, ^f§tC 
ct-3T^g$n^^^-fety MC^£tt£N/4fI<7»> 
1 ^^v>^^fCta^^-&^ : bCDT^^>o jiff 

[0017] m\z^Tmmm-e&. 2^7 h^w^istt 

/^->(OffiB<0^MJ y^X<B^J£«»T*o SOW 
fcfs/Mi, *IHB8»<Z)fk±ffilf y h£«i*U n>x^ 

MiSfflKW^tf, U-H-V n^E>^ 

[0018] asiB8»*e3iufca, ^n^sm^j-e^ 
^i / /2(D2it!i:^^^^^^-r^r;uzr'jXA (« 

2?ltzmW(D\iy htt&fr&tliZT, «-^Lfc£H*r££ 
[0 0 19] *3fi^ti$e»lC, QAU^m<Dfz^\Z^^ 

ea-r-s^^^sasj^tf u/ h£'>&< 1 ^cogt 

OtOfcfy hlZftB'?Z>n-iS>t7^&$:'$$S<> A 
ffl© fcf y h ^f^ft* 1 / 2 <o 2 MgaLfrnmtT)l>zr 
'JXATff^fcL, Nhfy h©QAM3>7rl/- 5/3 
>A'^->c7)4^W+h^ir^ 1 a£5£#|-r3 2 fcfy 

h#^ig£ffrST*^8£«ra-r*. fttJ-^-ts/ Mi, 

/4ffl^$tt. R^BSBOoey h^fC^WU _ 
£8$ns^iry Mc^*nSN/4fflco5x>3K;kiS 

£btc, »08TiE7;^UXASffll^T««tfy h&W 

[0 0 2 0] HlC^-rHlSM-m, W^»tt£WB8RG> 
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9 

[0021] fi^gBt>*56^(ciiE^Tffiflfrso §« 
gmLfcmmtiLZMfflisX, n — tr *y ^qam^ 

lOfcBWJU (N-2) CDtfy hfflttffirE 1*2£> 

ftfcXSHBSftfcSWaO (pruning) IT, jffiBlJ- ^ir 7 
MCfcUS-TS law MJ s/^«r£j*U #0 (N- 
2) tfy hffl5JcJ;t?TMSiJSnSffi^©*R©*fr# 
^ft««S:«t)-r^8fcO (N-2) M-jW&-J!f)\s- 

3„ H^SnfeflF^RtCjSSLT, (N 

-2) tfy h<Dy-7tf)is—7fr*> i ^*iRT5#a* 
[0022] miz^-rmmmx^ n^m^mmwco) 

[0 0 2 3] IBfi^SfefiftTSa g«;#5S<B|feK0» 
[0 0 2 4] 

1 O^&U-K-VPt^S^Oy 
>#;HS0ITiE«F^»l 2(CA^^n^»o «F^» 1 2 

41fTOl 4fcg«-r-5. ffWl 2K*«*i&*«F*» 
2itX h'J-ACDn tf y NC7)-fe^^> h 



(6) «fBB¥5 - 3 2 7 7 8 7 

JO 

t, u- k-vd^>w^88 i 20thtf\z^ >^-u- 

/U8&RBU W^fc»fP©WtC (H^WtfyhTtt 

70 [0025] »*asnfc-»#jmQAM h uuxs 

[0 0 2 6] «F^»2 0c^m^«, QAMJ>XfU- 

v3>^^->co^ffl (i) tdispffi (q> omm* 

y 3 >*2 2^ [21 1 {ZMmWlZ^-fo Z.<Dis>-&)Vifi 
«6*©i2img82 4tC<t^T, (52IBS2 6 £^LTi£{f $ 

nfzisytfMzmmztizmmimz. mmzntzmmm 
&r>Tmmzmmzftrzmo<nT-?&nz>fzsb\z. 

W^ft&^Mfi-^T^:* U XA ^^ffi-T ^ Q AMht/UX 
S^§§3 2tC^mT r -^TIER4(7)^m^-^^A^b 

[0 0 2 7] 
50 [»4] 

[0 0 2 8] StiB3 2fC«fc0fi#SnfeW*tt, ±hE 

-a* 3 4fcA^$ti^> 0 tH* >^-u-^$n^-^ 

HU- K-VP ; E>atB3 6 iZAXZtlT, fccomm 

[0 0 2 9]*8«TI1 QPSm^hl/'JX^ 
40 {bQAMS/^T^Atca^^C^fC^^T, iSSNRi 

r*tf^fbJ t'7h^W3>XTl/-ya>Mft 

[0 0 3 0] 82H ^M^^^W^ffi^^T. 
50 ^hfu/h («AtfH10)<>^-U-A©Ui*) tt, A 
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(7) 



#F$¥5 - 3 2 7 7 8 7 



77 

nfc«ai©tru/htt, «»4 6£m*bTft&*ra*fB 

fcL W4 4l:ai^tt2 N -QAM¥«5 0^ 
£*l£o &j&*«Ht»4 8tt, 8 iflSrCl 

7 l&XZtl 3 3 «§ISC6 40 

»a*«F**«ffl-rs. «F^B4 8©2tf5/KDa*t 

(N-2) Ify h<Dfcftmt¥v Hi2"-QAM2?« 

m2tlZ> 0 *flF*fflStfy Mi, QAM3>XfU-ya 

[0 0 3 1 ] QAMfeii <«F^{fc) Tti, QPS K^^ 
MOU(n%nf4''i,nferfitrr\|) 



72 



70 



fcomMM&MOD (m) ERMct^TQAM 

[0 0 3 2] MOD : {0, 1 } N - * R 2 
T^*. (1) QAM<OBftffiffi<Z)l»Hc$(Z)JK«A*QP 

7fAti«^itt?j!iisns) . (2) m±fe^-f 

0 1 6/3 2/6 4-QAM©Xn?ifi) . 
[0 0 3 3] 16 -QAM (ms=rru = 0) 0>»S\ & 
CDVhU^^X (gCl) lCcfc^TBj83ft*^^W*tt 
(m 5 =m4=m3 =m4 =0Oi^, QPS 

K) . 
[0 0 3 4] 
HRl] 




1 ) 



3 2 -QAM (ms = 0) <Di 

(»2> zmm~?z>. 



^ [0 0 3 5] 



[823 



00 



0 1 



1 1 



1 0 



0100 
0 10 1 
0111 
0 110 



/ +5.-3 +3, +5 -5, + 3 -3, - 5 \ 

+ 1. + 5 -5,4-1 -1,-5. +5,-1 

1 -I, + 5 -5,-1 + 1,-5 

V -3, f 6 -5.-3 43.-5 +5, + 3 / 



2) 



6 4 -QAM©* 



:3) £5ifiq 



40 



[0 0 3 6] 



-7- 



(8) 



ftfflW-S - 3 2 7 7 8 7 



13 



14 



MCD(nMnnrrhnhnhnh) 





0 0 


0 1 


1 1 


1 0 


110 0 


' 45. f 5 


-5. + 5 


-5,-5 


+5, - 6 > 


4. 4 rt 4 

110 1 


+5, -7 


+7. + 5 


-5, + 7 


-7,-5 


1111 


-7.-7 


♦7,1 7 


♦7. + 7 


-7, + 7 


1110 


-7, + 5 


-5,-7 


+7,-5 


+5. + 7 


10 0 0 


-3.-7 


♦7, - 3 


+3, + 7 


-7, + 3 


100 1 


-7,t 1 


-1.-7 


+7.-1 


+1. + 7 


10 11 


+ 1.-7 


■»7. + 1 


M. + 7 


-7, - 1 


10 10 


1,-7.-3 


+3,-7 


+7.* 3 


-3. + 7 / 



3 ) 



QPSKflf^»OHl*H «W»A7J0>«TffitTy h 

(LSB) mimo^ML, 7h'JyW^JS:Mt 
-6. «±ffifcfyh (MSB) fcu>^U-i/a ><D± 
€r$€rft^'T'5- *^fbt + 7 h^t^ (m5=m4=m 20 
3 =m4 = o) »g\ QPSKMfiEm *f?*fft; 
fcfy b^ffl©*^ (msim) , 16-QAM^«3 
tlS. *RF^flSfcf u/ hj&*3<H<0»& (m4m3m2) , 3 

(msimrruira) , 6 4 - Q AM«^^>. 
± QAM3>7fL/- >-3 >£*9 oaftJ^HHte 

*. 

[0037] 0 0 — 01 — 1 1^10^00 ; 
te, 0° , 9 0°, 18 0°, *3<tt52 7 0° <Z>HH£lC 

^>o QPSKsm«B"CKiftsa5»ft^ffifflsn§*ffitt 

[0 0 3 8] ^%W\Z<kZ> 1 6 -QAM:B£tf 3 2 - Q 

-~>3>/^->te, HtrmtT) 1 6 -QAM43j;tf3 2 - 
QAMOTh'Jy^^l:»et-&o jyfctfHC 1 6 -QA 

M<Dm%m,w-$'z>£. ®Lme>mft9 orotic 1 em^^ 

>jStt, i5Th-^>8 2, 8 4, 86, 88(CcJ:o 

AT^Lfclf^-ty h8 2<Dm-&. E3ft9 0©*K4:3 
0>jS8 2 a, 8 2 b, 8 2c, *5<fctf 8 2 dj&*** 8 it 50 



^t7hS#H SI 6 fC»^9 2T'^-T2^CD^^fbtf 
7h (QPSKtfy h) mO , ml iZX^XfemZft 
£o 1 6 -QAMCO*^, S-lty-fey hrt©«F^C^jS 
te, El 6 9 4 "C^-T r*W^{kJ hTyhm2, m 

3^J:^TiBJSiJ$n^, u^lt, 8 2cUU-^tyh 
0 0, ZW^IZ y hPW&O i i tix^i^n?). 
84a, 86a, ^5cfc^8 8 a^, D cd&zi >Xt^ 1/ 

[0 0 3 9] 3 2 tfy hQAMO*^ fl£i£<7)IZaft 9 0 

7^Mtt^n*^ - <n®&\tm 6C94 3 ^ 

<D\fy hm2 , m3 , m4 ^9ittl$n-6. 

tetim <d 7 t* £ «t 0 ffi <d q a m nasi? # 
[0040] *agwT«gffl-r«>7^i/#ttfltii<o#» 

(tt^iltT*^ &/£U x(in>X5^U-v3 
BB<Z> <«/JxBE«) 2 tc^f^ 0 HJSWCtt, i§14 
iTeic^t::, t§-ttftj!{§£§ (quadrature channels ) "C 
1, -1, 3, -3, 5, - 5 (DQAMU^JUt'ZJ>X 
f^—>a>jS^*5©T, =3>X^U— i^3 >jSIH1<B 

*4"ca^fcfitc#b^. 

[0 0 4 1] H3te, *^i:J;^QAMM/Uxil 

g^^s&^-r- sis bfc>'>#;i/T r -^fi, Aaarp 

6 Oa*&«D0JH!tt6 2tCA7J^n^o «W9|5]ft6 2te^ 
7t$nfcX»IB8»&fflSUT, QPSKW^ISlCctoT 

n*«^jft©*R<o*fl=f**tt5E&at>^r^R© (n- 

2) tf y KZ)^y^J!/-^€:^«-rS. 4^>(D* 
6 4©hf^tfa-f|»6 8*c2!&ft£. 4^ (N-2) 



-8- 



(9) 



5-327787 



15 

[0 0 4 2] &X'J[hI&6 2tt, 9mzWrW2tltz* MJ 

pJffiRfcHLWfM^'J (PROM) ort€rlBttfiET 
[0 0 4 3] 

[84] Z<D%L4<Dim*PROMZy Kl/^tlt, 
[0 0 4 4] 0 fcf*fcf«^B6 8tt, «OQ 

p s Knmtmmm iza^t* g a ft*^ nnmtm i / 
[0045] mz^fcQAumm^^^mr^^^^ 

^7"n-feX^#A^) 0 QP SKi^cteQAMff 

yk = Xk+Wk' 

min 



16 



♦ ^S^ftl - *. fcfc'U {f^fxwteQP SKifcfiQA 
M3>XrU->3> (m) CD^S) iC 

JRL, wKfcHSWTfc*. S^bHRJi, TfBgc7<DfH 

[0 0 4 6] 
[»5] 

( £5t 5 ) 
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